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The Soldering and Sealing with Low Melting Point Glasses

By Chuichi Hikida
Mobara Works, Hitachi, Ltd.

Abstract

The writer discusses in the first place the development of special glasses of
low softening point, used as a ‘‘solder’ for jointing harder glasses to other glasses,
metals, mica, etc. where excessive heat 1s objectionable, and their applications to
sealing. In describing the properties of this special low-melting-point glasses he
outlines the compositions and the melting method of PbO-B:0;-Si0O, system and
PbO-B:0:;-Si0O-Zn0O system glasses.

ing procedure using these very soft glasses, and the proper combination of sealing

The writer also explains the sealing and solder-
materials in thermal expansion in cylindrical seal. He illustrates his descriptions
on sealing by exemplifying such applications as stem sealing in miniature tubes,

faceplate-to-cone sealing for kinescopes, mica window sealing for Geiger counter

tubes, etc.
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Table 1. Example in the System PbO-B,0;
(Glasses
PbO B203 R ﬂ% ?7 * I N =
M gk 88 12 129x10-7/°C 295°C

# 2 & PbO-B,OsSi0: = 5k 2> £ o 4l
Table 2. Example in the System PbO B,O;-
S10. Glasses

PbO B203 SiOs i M F & B £ &

70 20 10 91x10-7/°C | 430°C

80 10 10 100x10-7/°C | 380°C
98 x10—7/°C 400° C

78 10 12

% 3 % PbO-B,0ySi0,Zn0 M i 5 % o f

Table 3. Example in the System PbO-B,0:-
S10.-Zn0O Glasses

PbO B203 Si0s Zn0O e BE F & )ﬂ {}( =3

5| 15 5 10 | 89x10-7/°C | 380°C

65 15 5 15 | 82x10-7/°C | 390°C

60 15 5 20 | 74x10-7/°C | 425°C
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Table 4. Example of Low Melting Point
Glasses for Hard Glass Sealing

PbO B203 SiOs ZnO Hﬁ ﬁﬁ_{ F %I E ’5\ ‘5
50 15 20 15 63><10—7r°C B 470° C
30 15 20 35 49%10-7/°C = 505°C

K B a7 7 =
Low Melting Point Glass of CdS
Contents

gz O F CAS o A 2 *%
Table 5.

PbO  Si0s Bs02 ZnO @ CdS

7 87TX10—7/°C

fZ Mz fJF %ﬁr E‘IH:EHE

450~

65 11 10 | 500°C

|

£ 606 F S % ¥ 7 = SF4 o ¥ &g
Table 6. Properties of Optical Glass SF-4

SiO» K20 PbO

28.4 25 69 96x10—7/°C 440°C
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Fig.1. Model Form of Simple Cylindrical

Seals
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